Functional characterization of serum-free cultured rat hepatocytes for downstream transplantation applications.
Although ex vivo culture of hepatocytes is known to impair functionality, it may still be considered as desirable to propagate or manipulate them in culture prior to transplantation into the host liver. The aim of this study was to clarify whether rat hepatocytes cultured over different periods of time proliferate and retain their hepatocyte-specific functions following transplantation into the recipient liver. Rat hepatocytes were cultured under serum-free conditions in the presence of hepatocyte and epidermal growth factors. Cells derived from wild-type donor livers were transplanted into the livers of CD26-deficient rats. Cell proliferation and the expression of hepatocyte-specific markers were determined before and after transplantation. Cell number increased threefold over a culture period of 10 days. The expression of connexin 32 and phosphoenolpyruvate carboxykinase declined over time, indicating the loss of hepatocyte-specific functions. Hepatocytes cultured over 4 or 7 days and then transplanted proliferated in the host parenchyma. The transplanted cells expressed connexin 32, cytokeratin 18, and phosphoenolpyruvate carboxykinase, indicating the differentiated phenotype. The loss of hepatocyte-specific functions during culture may be restored after transplantation, suggesting that the proper physiological environment is required to maintain the differentiated phenotype.